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Abstract

In an era of finite health care resources, increased military operational tempo, and
smaller expeditionary fighting forces, the US Navy has developed the SMART (Sports Medicine
and Rehabilitation Team) Center. SMART Centers address the multitude of muscular skeletal
injuries encountered at Recruit Training Commands and Marine Corps Installations by offering
an alternative to traditional Orthopedic Services. SMART Centers provide open access and one-
stop shopping to multidisciplinary muscular skeletal services. This study attempts to use
predictor (independent) variables such as access, surgical rates, return to duty status, to
determine if there are differences between the SMART Center and the Orthopedic and Sports
Medicine Clinics medical evaluation board reports (MEBRs). This study did not find the type of
clinic to be a predictor of MEBRs, although this study discovered several significant subsequent
findings associating the SMART Center with enhanced clinical outcomes over the Orthopedic

and Sports Medicine Clinics.
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Background

Over the last decade, prominent Department of Defense (DOD) studies have revealed the
significant impact musculoskeletal injuries have had on our Armed Forces readiness (DOD
Military Injury Prevention Priorities Working Group [DDMIPPWG], 2006). Component services
face operational, economic, and morale burdens as a direct result of the multitude of injuries.
According to the DDMIPPWG, physical training injuries and falls account for over 36% of all
injury related hospitalizations for the Navy and 24% for the Marine Corps (2006).

Overview of Naval Hospital Camp Pendleton

Naval Hospital Camp Pendleton (NHCP) is located on Marine Corps Base (MCB) Camp
Joseph H. Pendleton, the nation's busiest military base. NHCP is a 123 bed facility and is located
approximately 10 miles from the main gate at MCB, Camp Pendleton, CA. The Base is located
on a federal preserve in Southern California approximately 35 miles north of San Diego and 100
miles south of Los Angeles. Camp Pendleton covers over 125,000 acres and approximately 200
square miles of terrain.

NHCP is fully accredited by the Joint Commission on Accreditation of Healthcare
Organizations (JCAHO). The hospital employs approximately 2,500 military, civilians and
contract personnel. The hospital along with twelve branch medical clinics are responsible for
providing service to 39,600 TRICARE Prime enrollees and over 200,000 beneficiaries overall.

The primary mission of NHCP is to ensure operational readiness of uniformed members
and to provide primary and specialty care to them and to their families. The Naval Hospital and
its Branch Medical Clinics provide care for active duty and retired personnel and their
dependents residing in Camp Pendleton and the adjacent area. There are 278 providers on the
medical staff, in addition to the 34 resident training billets in Family Practice. A list of this

study’s acronyms can be found in appendix A.
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The Beginning

In 1996, the first SMART Clinic was christened on MCB Camp Pendleton in an effort to
address the sheer number of injured Marines at the School of Infantry (SOI). The SOI trains
approximately 23,000 Marines annually in basic warrior skills, advanced infantry techniques,
and light armored vehicle tactics. SOI experienced an unusually high student attrition rate due
the rigor of the infantry training. SMART Centers were a contemporary innovation in military
medicine presenting Marines and Sailors an alternative to the traditional Orthopedic/Sports
Medicine stove pipe patient access continuum. SMART Centers offer patients a “one stop
shopping” approach to healthcare, integrating an amalgamation of healthcare providers (sports
medicine doctors, physical therapists, certified athletic trainers [ATC’s], podiatrists, and
chiropractors) into one clinic. Core principals of the SMART Clinic methodology include:
geographic availability to patient populations, open access to a multidisciplinary healthcare team,
enhanced patient flow creating efficiencies in healthcare, and the expectation of patients to
effectively self manage their rehabilitation.

Purpose

The purpose of this analysis is to examine NHCP’s Musculoskeletal Support Services
(MSS) healthcare delivery modalities in respect to the Medical Boards process. This study
compares specific clinical and business practices between 52 Area SMART Center and NHCP’s
Orthopedics and Sports Medicine Clinics within a finite spectrum of International Classification
of Diseases (ICD-9) Codes to determine each process’s influence on the Medical Evaluation

Boards Reports (MEBRS).
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Research Questions
1. Does the NHCP 52 Area SMART Center offer MCB Camp Pendleton Marines and Sailors a
better healthcare delivery model over NHCP’s traditional Orthopedic and Sports Medicines
Clinics?
2. What are the key distinctions between the 52 Area SMART Center, Orthopedics, and Sports
Medicine Clinics, and do these differences provide a quantifiable difference in clinical
outcomes?
3. Does the NHCP 52 Area SMART Center’s rehabilitation model produce less Physical
Evaluation Boards (PEBs), place fewer Active Duty Service Members (ADSMs) on Limited
Duty Status (LIMDU), and return more ADSM’s to duty?
4. Does the NHCP 52 Area SMART Center rehabilitation model provide a higher level of
productivity than NHCP Orthopedics and Sports Medicine clinics for each ICD-9 code studied?
5. What are the patient demographics and injury characteristics for all MEBR generated by
NHCP’s MSS?
Theoretical Framework

This study proposes a theoretical framework for evaluating musculoskeletal clinical
methodologies on MCB Camp Pendleton. This framework is an adaptation of Avedis
Donabedian’s theoretical model of Quality using a system of interrelated constructs (latent
variables lacking empiricism) to predict previously unobserved relationships. Donabedian’s
model is a highly respected hierarchical model in which all three constructs are equally
important, although sequentially based: Structure primarily influences Process, while Structure

and Process jointly influence Outcome (1969).
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Structure

The construct structure has been defined as “The relatively stable characteristics of the
providers of care, of the tools and resources they have at their disposal, and of the physical and
or organizational settings in which they work (Donabedian, 1980, p. 81).” Structural criteria
refer to resource inputs, such as facilities, equipment, staffing levels, staffing qualifications, and
organizational structure.

Process

According to Donabedian, Process is a series of operations or actions conducing to an
end, to include interpersonal and technical care, as well as actions operations and relationships
that produce that care (Kramer & Schmalenberg, 2005). Examples of process include: clinical
diagnostic tests, waiting times, pharmaceutical care, and patient perceptions of care.

Outcomes

Outcomes are the causal results between structure and process. There are multitudes of
healthcare indicators that have been used to determine outcomes from clinical effects to patient
and staff satisfaction scores. Donabedian described the outcome of care as “recovery and
restoration of function (1967, p. 187).” Outcomes are measured in a variety of ways but
generally fall into two categories: generic assessments of patients’ physical and mental health
and disease specific measures. Donabedian’s three components of medical care imply certain
relationships among three conceptual domains. Simply stated, the appropriate structure and
process will lead to favorable medical care outcomes.

GMP Framework
By operationalizing specific variables for each construct (Structure, Process, and

Outcome) this theoretical model provides measurable components in a statistical predictive
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model. Empirical support for each variable is based upon a thorough review of the pertinent
literature and quantitative observations from the data collected as a result of this study.

The construct Structure was operationalized by assigning the following independent
variables for measure: productivity, patient appointments, and clinic type. The objective of
assigning these variables for the construct of Structure was to be able to capture the SMART
Center’s geographically availability as well as the business efficiencies created through vertically
integrating the healthcare delivery setting appendix B.

The construct Process was operationalized by assigning the following independent
variables for measure: patient access and surgical disposition. Access was chosen as study
criteria due to the significant role of patient access in clinical outcomes, patient compliance, and
patient satisfaction. The variable surgical disposition was chosen to determine the role of surgical
treatment in overall patient outcome.

The construct Outcome was operationalized by the independent variables return to duty

(RTD) and the dependent variable aggregate disposition score (ADS). RTD is determined by the

patient’s physician and indicates a patient’s fitness for duty. ADS is a composite score reflected

by a clinics MEBR history. The MEBR documents the findings of the medical evaluation board
(MEB). The MEB is a panel of medical providers attached to a military treatment facility (MTF)
that evaluates an ADSM'’s fitness for duty; the MEB can assign or extend a LIMDU period for
an ADSM, refer the ADSM to the a Department of the Navy (DON) PEB process, or find the
ADSM fit for full duty. The ADS is calculated by the number times a patient has been placed
into a LIMDU period or been referred to a DON PEB. ADS and RTD are not completely
mutually exclusive but they measure two distinct outcomes. ADS is a composite score

measuring the types of medical boards and their duration whereas RTD measures the final
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disposition of each patient: returned to full duty, PEB sent, or patient is still in LIMDU status.
Appendix C shows a conceptual representation of this study’s theoretical framework.
Literature Review

Force Health Protection

Since the end of the Cold War, the Department of Defense (DOD) has experienced a
paradigm shift in the administration of military medicine. The U.S. Military has maintained a
global footprint with a leaner, expeditionary type force. Military Medicine has had to embrace
these changes through significant personnel reductions and frequent budget cuts (Force Health
Protection Capstone paper, pg. 9). The Navy’s operational tempo in support of the Global War
on Terrorism (GWOT) is unprecedented, compelling Navy Medicine to assume a more active
and mobile role in unilateral, joint, and international operations worldwide. In an effort to
optimize readiness and maximize the performance of the Armed Forces, the DOD established
Joint Force Health Protection doctrine. According to the DOD Force Health Protection Council
(2004), “Force Health Protection (FHP) is a unified strategy that describes the integrated
preventive and clinical programs that are designed to protect the Total Force (pg. 9).” Vice
Admiral Nelson, former U.S. Surgeon General, before the subcommittee on the Defense of the
House Appropriations Committee on Medical issues testified (2000), “FHP is a major theme in
Navy Medicine’s strategic plan.” FHP doctrine is composed of three pillars.

Healthy and Fit Force

Prevention and Protection

Medical and Rehabilitative Care

Although a preponderance of the FHP doctrine is specifically concerned in regards to

health prevention and promotion, force readiness is significantly impacted by injuries. According
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to the Assistant Secretary of Defense for Health Affairs, “Injuries are the leading health problem
impacting on U.S. military force readiness today; leading in causes of death, disability,
hospitalization, and lost productivity in the Department of Defense. (1999), p. 1.” The
DMIPPWG (2006) stated,

The past decade has a growing recognition that injuries are a leading cause of

morbidity and mortality for the U.S. Military, eroding combat readiness more

than any other single disease or health condition in this generally healthy and
physically active population. Service member injuries cost hundreds of millions of dollars
annually, consuming the services’ resources and challenging their operational effectiveness (p.
b
Injury Prevalence

Historically, musculoskeletal injuries have plagued military operational readiness.
Dillingham and Belandres (1998) found musculoskeletal injuries to have considerable impact
throughout the U.S. combat record citing low back syndrome in World War II to the Persian Gulf
War where musculoskeletal injuries were the most frequently reported medical diagnosis. In
Operations DESERT SHIELD and DESERT STORM musculoskeletal injuries were the leading
causes of medical evacuations and hospitalizations for Army personnel (Onate, 2004). Peake’s
(2000) research discovered non battle injury rates ranged from 152 out of 1000 Soldiers per year
(10.5%) for DESERT SHIELD and DESERT STORM to 64 out of 1000 Soldiers per year
(6.4%) for Operation JOINT ENDEAVOR in Bosnia.
Musculoskeletal injuries in the military utilize tremendous resources, consume millions

of dollars in health care costs, and results in the physical attrition of thousands of ADSM’s

annually. In the 1980’s musculoskeletal injuries became the leading cause of hospitalizations for
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each of the three armed services (Jones, Perrotta, Canham-Chervak, Nee, & Brundage, 2000).
The military recruit population is particularly susceptible to musculoskeletal injuries, where 80%

of all sick call visits are considered musculoskeletal. The cost burden of these recruit injuries are

staggering; in 1991 musculoskeletal injuries prevented 488 recruits from completing basic

training at the Naval Training Center Great Lakes, Illinois. The costs to the Navy were estimated
at $5 million (Kelly & Bradway, 1997). According to Jones et al., “Although outpatient injuries
are only mild to moderately severe in nature they result in large manpower losses because of the
high number of occurrences” and “limited duty rates for the Army have been reported to be 40 to
120 days (limited duty) per 100 Soldiers per month (2000, p. 171).” The Armed Forces
Epidemiological Board (AFEB), a scientific advisory body to the Assistant Secretary of Defense
for Health Affairs concluded that injuries are the most important health problem confronting
U.S. Military forces (2000).
Military Attrition

Recruiting, training, and retaining military recruits can come at a significant cost.
According to the Government Accounting Office (GAO), the DOD spends about $390 million to
recruit and train individuals who never make it to their first duty stations. The GAO also
estimates close to one-third of all enlistees in the military services have failed to complete their
first tours of duty (GAO, 1997). The Navy has invested tremendous resources in the
establishment of SMART Centers. Traditionally the Navy has strategically located these
SMART Centers at Recruit Training Centers in a direct effort to mitigate military attrition.
Medical Disability

When members of the military are found medically unfit for duty they are
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discharged and consequently compensated for medical disability. Disability is a particular
concern for the military services as it affects the number of active duty and reserve personnel
available for the military mission. Physical disability that results in discharge from the service
carries significant compensation costs. Evidence shows that 30% to 50% of all military
disabilities cases could be due to injury (Songer & LaPorte, 2000). A 2001 GAO report to the

House Armed Services Committee identified the total military disability compensation for fiscal

year (FY) 2000 totaling $1.42 billion. The GAO additionally stated for FY 2000, that 22,780

cases were evaluated for disability and only 4,100 (18%) of these members were returned to full
duty. A recent RAND National Defense Research Institute report discusses the alarming future
of the military medical disability program,

“Disability rates are rising rapidly, so programs in both sectors can expect

substantial growth. The increase for military retirees was 22 percent points

between the 1971 cohort and the 2001 cohort (35 percent to 57 percent).

Because military disability compensation continues for life, the higher
rates in recent cohorts will translate into higher future expenditures (Buddin & Kappur, 2005, p.
23).
To date the literature has yet to report quantifiable outcome data to substantiate the SMART
Center’s role in reducing overall disability due to the availability of definitive outcome data.
The Origin of Military Sports Medicine

Peake (2000) refers to the sheer volume of injuries throughout the U.S. military as a
hidden epidemic and urges a call for action. In order to initially combat this epidemic the
DMIPPWG (2006) recommended an aggressive mitigation program for sports and physical

training injuries. In an effort to manage this growing injured population of musculoskeletal
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injuries Navy Medicine and the Marine Corps searched for an alternative rehabilitative clinical
model. According to Dillingham & Belandres (1998), military medical officers have made a
tremendous impact in rehabilitation medicine by leveraging their corporate experience gained by
treating wartime casualties. The general tenets of exercise, early range of motion, early
mobilization and training, underwent development during wartime and are core principles in
Sports Medicine. Almeida, Williams, Shaffer & Brodine (1999) discovered significant
similarities in the epidemiological patterns of military musculoskeletal injuries reported in
civilian runners. Medical researchers continue to make associations between the complementary
aspects of sports medicine and military medicine as these sub-specialty disciplines have similar
musculoskeletal injury components.

The British Royal Army has adopted an interdisciplinary sports medicine model for the
rehabilitation of their injured personnel. LT Col Ian McCurdie, MD a rheumatologist and sports
medicine specialist for the British Royal Army Medical Corps sees direct correlations between
treating troops and teams.

“Our main contribution ...has been to get as many personnel fit for their

role as possible in exactly the same way any sports medicine team would

work to ensure that all squad members were fit to compete, we apply the

same principles and practices to get our soldiers, sailors, and airman fit to

fight. (Schnrring, 2003, p. 3)”

U.S. Military physicians have improved patient care by adopting a sports medicine clinical

approach, permitting ADSMs to be treated in a multidisciplinary setting.
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Multidisciplinary Medicine

A multidisciplinary health care team is defined as a functional unit composed of medical
providers with varied and specialized training who coordinate their care to treat a patient.
Multidisciplinary health care can be traced back to 1922 where Barker discusses the need for
team work in the health care field (Kelly & Bradway, 1997). The Institute of Medicine (IOM) in
their ground breaking report Crossing the Quality Chasm stated, “health care in the United States
was in need of major reform and should shift its focus from treating acute illness to provide
evidence based, interdisciplinary care for patients (2001, p. 3).” Additionally in this report the
IOM recognized multidisciplinary teams as a standard of care for primary care medicine.
Multidisciplinary teams have been found to improve the coordination of care, create efficiencies
and cost savings in care by utilizing physician extenders for non-critical tasks (2001).
Furthermore the Joint Commission on Accreditation of Healthcare Organizations (JCAHO)
considers the multidisciplinary team an item of priority focus in the accreditation process.
Open Access

Open access allows patients to seek immediate specialty medical treatment post injury,
circumventing any primary care manager (PCM) interaction. Open access is a fundamental
principle on which the SMART Center methodology is based upon. Critics argue, open access
will lead to inappropriate care, over utilization, and moral hazard. Advocates contend, open
access extends patient choices, increases patient compliance, improves patient satisfaction,
promotes rehabilitation, eliminates referral, and contributes to cost savings in the private sector
by avoiding a referring physician’s fees and related ancillary costs.

An exploratory study by Mitchell and De Lissovoy (1997) comparing the utilization of

healthcare resources for persons receiving physical therapy under open access versus those
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referred by physician revealed: physician referrals were characterized by 13.4% more physical
therapy claims and 4.6% more office visits, with an average claim per referral of $1,232 more
per patient.

Butcher et al. noted in their seminal study examining patient utilization for a primary care
sports medicine clinic environment, that primary care sports medicine providers managed the
preponderance of the clinic’s referrals, resulting in a reduction of overall demand for orthopedic
surgeons. This reduction of referrals increased access to the orthopedic surgeons permitting them
to see a more appropriate case mix, decreased the waiting period for their orthopedic services,
and facilitated their efficient utilization (1996). Open access is the cornerstone of the 52 Area
SMART Clinic’s success.

SMART Centers

In order to address the growing needs of the Navy and Marine Corps musculoskeletal
rehabilitation population, Navy Medicine created the SMART Center by seamlessly integrating
several deck plate medical line initiatives. The architects of the SMART methodology noticed
the traditional clinical model of musculoskeletal medicine did not meet the needs of their
targeted population. The administrative interface was complex and redundant: consisting of gate-
keeping, specialty referrals, and extended referral times. Often ADSMs became isolated from
their respective units, creating a passive dependency on medical care compounding medical
disability and service attrition.

The SMART Center’s clinical model fundamentally differs from traditional clinical
medicine by offering each patient open access to their treatment via a multidisciplinary health
care team. To realize the greatest impact, SMART Centers were initially established at Navy and

Marine Corps training commands because of the sheer volume of musculoskeletal patients.




